To determine if salinity of water and presence of vegetation influence use of wetlands by bats, acoustic detectors were used to record echolocation calls of bats over wetlands in Charleston County, South Carolina, during JuneOctober 2014. Abundance and diversity of insects were determined using a light trap and environmental conditions were measured with a portable weather station to determine if availability of insects or environmental conditions, respectively, played a prominent role in where bats were active. Bats were significantly less active over wetlands with vegetation compared to open-water habitats. Salinity of water played a less significant role than presence of vegetation in where bats were active; however, freshwater sites had the greatest activity. Abundance and diversity of insects were not related to activity of bats. Environmental conditions were related less to activity of bats than features of the habitat. Maintaining open-water areas devoid of vegetation is critical for encouraging activity of bats over wetlands.
Selection of habitats by bats can be affected by many variables, including presence of water, level of vegetative clutter, structure of echolocation calls, and availability of prey (Menzel et al. 2005b; Ford et al. 2006; Johnson and Gates 2008; Jung et al. 2012) . Landscape-level variables (i.e., distance to roads or land cover classifications) tend to have less influence on how bats select habitats than do microhabitat variables (i.e., canopy cover or diameter of trees within close proximity to the survey point- Erickson and West 2003; Ford et al. 2006 ). An exception is the landscape-level variable of proximity of habitat to water, with bats more likely to be present in habitats near a source of water (Ford et al. 2006) . Most studies that have examined microhabitat variables have done so within terrestrial habitats and have shown that bats tend to be more active around sources of water (Menzel et al. 2005a (Menzel et al. , 2005b Ford et al. 2006; Johnson and Gates 2008) . However, these studies only have considered freshwater riparian areas and not brackish or saltwater marshes.
In addition to presence of water, extent of vegetative clutter seems to play a critical role in how bats select habitats. Clutter refers to any structural component that affects mobility or can produce an echo, but is usually a term associated with presence and complexity of vegetation (Fenton 1990; Schnitzler and Kalko 2001) . Bats might avoid cluttered areas both because of difficulty in maneuvering within the habitat and because of difficulty in deciphering sources of echoes within cluttered habitats. While vegetation in wetlands would not impede mobility of bats flying over the wetlands, it could affect bats acoustically. Bats can alter components of their echolocation call when flying in cluttered habitats, presumably because bats have to distinguish echoes from prey with echoes from vegetation (Kalko and Schnitzler 1993; Wheeler et al. 2016) . Some bats are better adapted to foraging within cluttered habitats than others, but all 13 species of bats documented in the Lower Coastal Plain of South Carolina can alter their echolocation call in response to clutter (C. Corben, Titley Scientific, pers. comm., May 2013) . For example, little brown bats (Myotis lucifugus) and northern long-eared bats (M. septentrionalis) increase the slope and frequency of echolocation calls as habitats become more cluttered (Broders et al. 2004) .
Optimal foraging theory states that animals should forage in a way that maximizes their gain while minimizing their effort (MacArthur and Pianka 1966) , indicating that bats should be more active where prey are more abundant. Prevalence of insects tends to increase with increasing vegetation (Kalcounis and Brigham 1995) . However, greatly cluttered habitats tend to be avoided by bats regardless of abundance of insects (Brigham et al. 1997; Grindal and Brigham 1999; Carter et al. 2004) , indicating that structural components of habitats may play a more significant role in selection of habitats by bats than abundance of insects.
The Lower Coastal Plain of South Carolina has many estuaries, rivers, creeks, and wetlands. It is well established that activity of bats is concentrated over riparian areas (Menzel et al. 2005a ). It is not understood how salinity of water and presence of vegetation in wetland habitats affects activity of bats. Previous research has shown that activity of bats can be affected by ambient conditions such as temperature and humidity (Erickson and West 2003) as well as availability of prey (Carter et al. 2004 ). We hypothesized that activity of bats would be affected by both structure of habitat and availability of prey. We made several predictions: 1) there would be a greater abundance of insects at freshwater sites, which would result in a greater level of activity of bats; 2) wetlands with vegetation would have a greater abundance of insects; 3) activity of bats over wetlands with vegetation would be lower than wetlands without vegetation due to increased difficulty of discerning echoes of prey from echoes of vegetation; and 4) activity of bats would be affected more by characteristics of the habitat and availability of insects than by environmental variables, as weather conditions in coastal South Carolina tended to remain relatively constant throughout the study period.
Materials and Methods
Study sites.-Activity of bats was studied in 6 habitats in Charleston County, South Carolina (32.7957°N, 79.7848°W). Three macrohabitats were identified based on salinity of water and were divided into freshwater (< 0.5 ppt), brackish water (0.5-35 ppt), and saltwater (≥ 35 ppt) habitats (https://oceanservice.noaa.gov/education/kits/estuaries/estuaries01_whatis. html). Within each macrohabitat, we evaluated the activity of bats in 2 microhabitats. Each microhabitat was chosen based on presence of vegetation. Sites where ≥ 90% of the wetland lacked vegetation were considered open habitats and sites where ≥ 90% of the wetland had vegetation were considered cluttered habitats (Fig. 1) . Vegetation in cluttered sites mostly consisted of cord grasses (Spartina alterniflora and S. cynosuroides) and rushes (Juncus romerianus and J. effuses). There was no canopy cover over any habitat. There were 3 replicates for each habitat (i.e., open freshwater, cluttered freshwater, open brackish water, cluttered brackish water, open saltwater, cluttered saltwater) for 18 sites. Evaluating 3 study sites per habitat is consistent with previous studies on selection of habitats by bats (Menzel et al. 2005a (Menzel et al. , 2005b .
Study sites were at 5 locations in Charleston County: Church Creek, Magnolia Plantation, Caw Caw Interpretive Center, James Island County Park, and Bear's Bluff Fish Hatchery (Fig. 2) . The distance between sites ranged from 40 m to 36 km, with an average distance of 15.5 km.
Acoustic monitoring.-Activity of bats was surveyed acoustically using Anabat SD1 bat detectors with Zero-Crossing Analysis Interface Modules (ZCAIM; Titley Electronics, Inc., Ballina, New South Wales, Australia). Detectors were placed inside a weatherproof container with the microphone pointing downward into a 90° PVC elbow, which functioned to protect the microphone from rain. The weatherproof container was secured to the top of a 3-m pole and placed on land no farther than 3 m from the habitat studied, which is consistent with previous studies (Menzel et al. 2005a; Brickley 2012) .
Surveys were conducted during 7 June-24 October 2014. Because of logistical constraints, we placed all 3 detectors at the same location (i.e., Magnolia Plantation, Caw Caw Interpretive Center) during a recording bout. Within each location, detectors were placed at sites as far apart as possible to ensure they were out of range from each other. Previous studies have shown low levels of activity with precipitation and high wind speed. As a result, surveys were not conducted when it was raining or when the wind averaged ≥ 20 km/h as recommended by Johnson and Gates (2008) . To reduce potential bias among detectors, 3 Anabat detectors were rotated among the 18 study sites. Under ideal conditions (i.e., no precipitation and no malfunctions of equipment), 3 surveys were conducted each night, and all 18 sites were surveyed in 6 consecutive nights. There were thirteen 6-night periods, which resulted in 234 survey-nights. Due to malfunctions of the weather station and detectors, 51 surveys were eliminated from analyses resulting in 183 survey-nights. Each type of habitat had 29-32 surveys.
Detectors were set to passively record calls during 1930-0700 h. Calls were recorded to a compact flash card and downloaded to a computer each morning. Calls were analyzed using AnalookW software (version 3.9c) and were identified based on pulse frequency, pulse slope, and time between pulses (Fig. 3) . Viewing calls in AnalookW makes it possible to count passes, i.e., the number of times a bat flew past the detector. Each pass had to be separated from other passes by > 1 s to be considered a distinct pass as suggested by Kunz et al. (2007) . Identification of species was only attempted on search-phase sequences of ≥ 3 pulses, as structure of this type of call generally is consistent throughout the sequence of the call (Murray et al. 2001) and using sequences of ≥ 3 pulses for identification of species is consistent with other acoustic studies (Kunz et al. 2007; Johnson and Gates 2008; Johnson et al. 2010 ). Sequences with < 3 pulses were counted for activity of bats, but were placed in an unidentified category and were not identified to species. Calls can be affected by environmental conditions or vary with age, sex, size, levels of vegetative clutter, and nearness to conspecifics (Kalko and Schnitzler 1993; Hayes 2000; Murray et al. 2001 ). All of these factors can affect ability to identify a call to species. Any ambiguous calls were placed in the unidentified category and were used to assess overall activity, but were not identified to species. All files were reviewed twice by the senior author to verify identification of calls. Number of passes per species and total number of passes were compared across all 6 habitats.
When identifying calls to species, 2 species-groups were established because some species were difficult to distinguish. One grouping included calls from eastern red bats (Lasiurus borealis) and Seminole bats (Lasiurus seminolus). The other grouping included calls from big brown bats (Eptesicus fuscus) and silver-haired bats (Lasionycteris noctivagans). It is unlikely there were many silver-haired bats in coastal South Carolina during summer (Menzel et al. 2003a ), and we expect that the majority of calls in the big brown−silver-haired bat group from June through August were big brown bats. Rafinesque's big-eared bats (Corynorhinus rafinesquii) have calls of such low amplitude that they are difficult to record (Kunz et al. 2007 Insect surveys.-Insect sampling and acoustic monitoring occurred simultaneously at sites. Three insect traps were used, with 1 trap being placed alongside each acoustic detector. A total of 183 surveys were conducted during 7 June-24 October 2014. Sampling of insects was conducted using a 12-W, black-light trap powered by a rechargeable, 12-V battery (Bioquip, Inc., Compton, California). A photoelectric switch was attached to the trap to turn the light off during the day, preventing capture of diurnal insects. Traps consisted of a light suspended over a smooth, metal cone that funneled insects into a plastic bag containing Hot Shot No-Pest Strips (Spectrum Brands, Madison, Wisconsin) that acted as a killing agent. After insects were identified to order, both abundance and Shannon's diversity index (Molles 2008) were calculated and compared to activity of bats at each site throughout the sampling period to determine if abundance and diversity of insect orders were associated with activity of bats.
Weather.-Environmental variables can affect activity of bats within a site (Erickson and West 2003) . A portable weather station (WS-2080 Ambient Weather, Chandler, Arizona) was used to measure weather conditions at ~ 1.5 m above ground. The weather station was moved each night and was placed at 1 of the 5 locations where bats were actively being recorded with acoustic detectors. Variables recorded included rainfall (mm), air temperature (°C), daily maximum temperature (°C), daily minimum temperature (°C), mean wind speed (km/h), maximum wind gust (km/h), relative humidity (%), and barometric pressure (kPa). Data points for each variable were recorded at 30-min intervals and were averaged for the night. In addition to variables recorded by the weather station, percentage lunar illumination at midnight was obtained from the United States Naval Observatory (http://aa.usno.navy.mil/data/docs/ MoonFraction.php).
Before including all continuous weather variables in our analyses, autocorrelation was tested using Spearman's correlation test and variables were removed if r 2 > 0.5 as recommended by Ford et al. (2006) . Maximum wind gust was colinear with mean wind speed (r 2 = 0.88), and maximum wind gust was removed as mean wind speed was more representative of the effects of wind during the survey period. Average air temperature was colinear with daily maximum temperature (r 2 = 0.75) and daily minimum temperature (r 2 = 0.95). Average air temperature was more representative of the survey period, so maximum and minimum temperatures were removed from analyses. After these variables were removed, the pairwise correlation was r 2 ≤ 0.50.
Statistical analysis.-Statistical analyses were conducted in R (version 3.3.2-R Development Core Team 2012). When determining whether activity of bats was affected by habitat, weather, or insects, the dependent variable was the amount of activity of bats measured in number of passes. Because the dependent variable was data for counts and the dataset had overdispersion (i.e., the variance was greater than the mean), negative binomial regression was used for analyses (Burnham and Anderson 2002) . Two species of bats were absent in many surveys, so zero-inflated regression was used for species when applicable. This resulted in using negative binomial regression for the following species or groups: total number of passes, evening bats, tri-colored bats, eastern red bats−Seminole bats, big brown bats−silver-haired bats, and Brazilian free-tailed bats. Zero-inflated regression was used for hoary bats and southeastern myotis. Because each site was surveyed multiple times, site was used as a random blocking variable to prevent pseudoreplication (Crawley 2005) .
To determine if type of habitat, weather variables, and abundance and diversity of insect orders affected activity of bats, 11 a priori regression models were developed. The models were: HABITAT included salinity of water (fresh, brackish, or salt), vegetation (present or absent), and interaction between water and vegetation; HABITATM included salinity of water and vegetation; WEATHER included temperature, wind speed, humidity, barometric pressure, and lunar illumination; INSECT included total abundance and diversity of insect orders; HABITAT + WEATHER; HABITATM + WEATHER; HABITAT + INSECT; HABITATM + INSECT; GLOBAL included all variables; GLOBALM included all variables minus interaction between water and vegetation; and NULL included the y-axis intercept and no other parameter. These models were evaluated using the Akaike information criterion for small samples (AIC c ), differences in models from AIC min (ΔAIC c ), and weights of models (ω). Competing models were ranked according to AIC c . Only models within < 3 units from AIC min were considered (Burnham and Anderson 2002) . We evaluated models for overall activity of bats as well as for each species or species-group of bats. We calculated McFadden's pseudo R 2 to assess goodness of fit of the best approximating model for overall activity and activity of each species of bat (Long 1997) .
In addition to our a priori models, we calculated whether species richness of bats and abundance and diversity of insect orders were affected by characteristics of habitat. Species richness of bats was compared across habitats using Poisson regression with site as a blocking variable. Abundance of insect orders was compared across each habitat using Poisson regression with site as a blocking variable. An analysis of variance was used to compare diversity of insect orders across habitats. For all of these analyses, the independent variables consisted of salinity of water, vegetation, and the interaction between water and vegetation.
results
Acoustic monitoring.-In total, 76,090 echolocation passes were recorded during 7 June-24 October 2014. About 40% of calls (30,811 passes) were unidentifiable due to ambiguity, poor quality, or sequences with fewer than 3 pulses. Of the remaining passes, 36% (27,505 passes) were tri-colored bats, 9% (6,566 passes) evening bats, 7% (5,063 passes) Brazilian free-tailed bats, 5% (3,697 passes) eastern red bats or Seminole bats, 3% (2,257 passes) big brown bats or silver-haired bats, < 1% (103 passes) hoary bats, < 1% (80 passes) southeastern myotis, and < 1% (8 passes) Rafinesque's big-eared bats.
Overall activity, as measured by the number of passes of each species as well as all unidentified passes, was best represented by the HABITATM model with HABITAT as the nextbest model (Table 1 ). Vegetation and salinity of water were significant parameters in the HABITATM model (R 2 = 0.007; Table 2 ). Bats were more active at habitats without vegetation than habitats with vegetation and at freshwater habitats than saltwater habitats (Fig. 4) . There was no significant difference in levels of activity between brackish-water and saltwater or brackish-water and freshwater habitats.
Activity of evening bats was best represented by the GLOBALM model with WEATHER + HABITATM and WEATHER also receiving some support (Table 1) . Temperature, barometric pressure, diversity of insects, salinity of water, and vegetation were significant parameters in the GLOBALM model (R 2 = 0.021; Table 2 ). Activity of evening bats was greater with increased temperature, increased barometric pressure, and greater diversity of insects. Habitats without vegetation had more activity of evening bats than habitats with vegetation and freshwater habitats had more activity than saltwater habitats. There was no significant difference between brackish-water and saltwater or brackish-water and freshwater habitats.
Activity of tri-colored bats was best represented by the INSECT + HABITATM model with the HABITATM model also receiving some support (Table 1) . Salinity of water and vegetation were significant parameters in the INSECT + HABITATM model (R 2 = 0.007; Table 2 ). Habitats without vegetation had more activity of tri-colored bats than habitats with vegetation. Tri-colored bats were less active over saltwater habitats than both freshwater and brackish-water habitats. There was no significant difference in activity between brackish-water and freshwater habitats.
Activity of Brazilian free-tailed bats was best represented by the WEATHER + HABITATM model with the GLOBALM, WEATHER + HABITAT, and GLOBAL models also receiving some support (Table 1) . Temperature, humidity, barometric pressure, lunar illumination, vegetation, and salinity of water all were significant parameters in the WEATHER + HABITATM model (R 2 = 0.033; Table 2 ). Activity of Brazilian free-tailed bats was greater with decreased temperature and humidity and increased barometric pressure and lunar illumination. Habitats without vegetation had more activity of Brazilian free-tailed bats than habitats with vegetation. Brackish-water habitats had less activity of Brazilian free-tailed bats than both freshwater habitats and saltwater habitats. There was no significant difference between freshwater and saltwater habitats.
Activity of the eastern red bat-Seminole bat group was best represented by the HABITATM model with the WEATHER + HABITATM and HABITAT models also receiving some support (Table 1) . Presence of vegetation was the only significant parameter in the HABITATM model (R 2 = 0.010; Table 2 ). Eastern red-Seminole bats were more active in habitats without vegetation than in habitats with vegetation.
Activity of big brown bats-silver-haired bats was best represented by the WEATHER + HABITATM model, with the INSECT + HABITATM, GLOBALM, and HABITATM models also receiving some support (Table 1) . Temperature, humidity, and salinity of water were significant parameters in the Table 1. -Negative binomial and zero-inflated regression models within 3 units of AIC min . These are best approximating models for determining which parameters provided the most influence on activity of bats over the wetlands under study in Charleston County, South Carolina, June-October 2014. Models were ranked based on AIC c . K is the number of parameters in the model, including the intercept. ΔAIC c is the difference in the AIC c of the current model and the topranked approximating model. ω is the Akaike weight, or the probability that the current model is the best representative model among the a priori models considered. Table 2 ). Activity of big brown-silver-haired bats was greater with decreased temperature and humidity. Freshwater habitats had more activity of big brown-silver-haired bats than brackish-water habitats. There was no significant difference between activity at saltwater and freshwater or saltwater and brackish-water habitats.
Activity of the southeastern myotis was best represented by the INSECT + HABITATM model. The GLOBALM, HABITATM, WEATHER + HABITATM, HABITAT, GLOBAL, INSECT + HABITAT, and WEATHER + HABITAT models also received some support, but not all models received notable support (Table 1) . Vegetation, salinity of water, and diversity of insects were significant parameters in the INSECT + HABITATM model (R 2 = 0.054; Table 2 ). Activity of southeastern myotis increased as diversity of insects increased. Habitats without vegetation had more activity of southeastern myotis than habitats with vegetation and freshwater habitats had more activity than saltwater habitats. There was no significant difference between brackish-water and saltwater or brackish-water and freshwater habitats.
Activity of hoary bats was best represented by the WEATHER + HABITATM model, with the WEATHER + HABITAT and the WEATHER models also receiving some support (Table 1) . Temperature and vegetation were significant parameters in the WEATHER + HABITATM model (R 2 = 0.079; Table 2 ). Activity of hoary bats increased when temperature decreased. Habitats that lacked vegetation had more activity of hoary bats than habitats with vegetation.
Species richness of bats was not significantly affected by the interaction term between vegetation and water, thus the interaction term was removed to both simplify and more accurately reflect results (Crawley 2005) . When the interaction term was removed, species richness was significantly different among habitats with and without vegetation. Open habitats had 1.24 times as many species as cluttered habitats (z = 3.23, d.f. = 178, P = 0.001; 95% CI = 1.09-1.42). Freshwater habitats had 1.17 times as many species as brackish-water habitat (z = 1.94, d.f. = 178, P = 0.053; 95% CI = 0.99-1.38). There was no significant difference in number of species in saltwater and brackish-water or in saltwater and freshwater habitats.
Insect surveys.-Light traps captured 247,474 insects, the majority of which were Coleoptera. There was no significant difference in diversity of insects when the interaction term between water and vegetation was included. When the interaction term was removed, both saltwater and freshwater habitats had significantly greater diversity of insects than brackish-water habitat (F 3, 179 = 3.73, P = 0.003 and F 3, 179 = 3.73, P = 0.007, respectively). There was no significant difference in diversity at open and cluttered habitats.
Abundance of insects varied by both salinity of water and presence of vegetation. The interaction term between vegetation (Fig. 5) .
discussion
Effects of insects.-Abundance and diversity of prey played a smaller role in selection of habitats by bats than characteristics of habitats. Our 1st prediction, that freshwater sites would have more insects, thus more activity of bats, was not supported. Abundance of insects varied significantly based on vegetation and water, but activity of bats was not significantly related to abundance of insects. Open-brackish-water habitats had the most insects, yet brackish water did not have the greatest activity of bats. Similarly, cluttered saltwater habitats had the 2nd greatest number of insects, but both saltwater habitats and cluttered habitats generally had the least amount of activity of bats. Because fecal and stomach content analyses to evaluate diet were not conducted, it cannot be confirmed that bats were consuming insects collected with light traps. There is inherent bias when using light traps and it is possible that the insects captured did not accurately reflect prey selected by bats. As a result, this paper can only comment on relative abundance of insects at each type of habitat.
Our 2nd prediction, that wetlands with vegetation would have more insects than wetlands without vegetation, was not supported. There was no clear pattern in how vegetation affected the abundance of insects. Previous research evaluating use of microhabitats by bats has shown that presence of vegetation tends to coincide with a greater abundance of insects (Kalcounis and Brigham 1995) . However, most of this research occurred in forests, which have more diversity in vegetation than what was in our study area. The abundance of insects at our study sites seemed to be related to their low taxonomic diversity. A few orders, i.e., Coleoptera and Diptera, dominated the total number of insects.
Our determination that abundance and diversity of insects played a small role in use of habitat by bats seems to support results from previous research. Many studies have been conducted to determine if bats select prey (e.g., Carter et al. 1998 Carter et al. , 2004 Whitaker 2004) . Although these studies elucidated some trends in selection of prey by bats, they also showed that bats can forage on many species of prey depending on availability. Because of this ability to have generalist foraging behavior, it is understandable that diversity of insects in the Lower Coastal Plain of South Carolina did not have an effect on activity of bats. Presence and activity of insectivorous bats are not always correlated with abundance of insects (Sleep and Brigham 2003) , suggesting that factors other than availability of prey impact where bats are active. Menzel et al. (2005b) determined that activity of bats was greatest above the canopy where abundance of insects should have been relatively low. Grindal and Brigham (1999) monitored activity within a highly cluttered forest and at a moderately cluttered edge of a forest. Abundance of insects was equal at both sites, yet activity was focused along the edge. These results insinuate that bats are more likely to forage in habitats because of desirable characteristics of the habitat, regardless of whether insects are more abundant in less desirable habitats.
Effects of habitat characteristics.-Habitat characteristics appear to explain the majority of variation in the activity of bats, as evidenced by the HABITATM model being present in the best approximating model for each species and for overall activity.
Our 3rd prediction, that bats would be more active over sites without vegetation, was supported. Presence of vegetation was a key factor in whether a bat was active at a site. Overall activity and activity of 6 of 7 species or groups were greater over water without vegetation than over water with vegetation ( Table 3 ). Considering that most groups exhibited this pattern, it is apparent that presence of vegetation may play a greater role than salinity of water in determining where bats are active. Bats were more active over open sites than cluttered sites, despite there being no significant difference in insects due to vegetation alone. Previous studies have shown that maneuverability within a habitat due to vegetative clutter is a larger factor in selection of habitats than availability of insects (Brigham et al. 1997; Ober and Hayes 2008) . Because what was termed clutter in this study referred to vegetation (primarily rushes and cord grasses) ≤ 2 m above the surface of the water, vegetation did not impede maneuverability within the habitat and wing morphology should not have affected which habitat was selected. This insinuates there is something about open-water habitats that is selected by bats. Siemers et al. (2001) determined that it was easier for several species of European trawling Myotis to detect prey if the prey was above a smooth surface (i.e., water) than a textured surface (i.e., vegetation) because the smooth surface was not reflecting as many echoes from clutter, thus masking echoes from prey. Additionally, amplitudes of echoes from smooth surfaces combine with amplitudes of echoes from prey, increasing the detectability of prey (Siemers et al. 2001; Denzinger and Schnitzler 2013) . For this acoustic benefit to occur, the surface of the water has to be smooth and glassy and without ripples (Siemers et al. 2001) , similar to open-water sites in our study. Echoes off water have a specific type of reflection that is characteristic of smooth surfaces and many bats have been documented trying to drink from smooth surfaces that were not water (Siemers et al. 2001; Hoffmann et al. 2015) . Species of trawling Myotis glean insects off the surface of water and forage 10-50 cm above the surface of water (Siemers et al. 2001) . While it is possible that echoes over open water are less beneficial to bats like those in our study, which fly several meters above the surface of the water, than to trawling bats, it is likely that bats are still exploiting the lack of clutter echoes when foraging above open water. Schwartz et al. (2007) observed foraging Brazilian free-tailed bats above ponds in Texas and saw that bats flew 5-10 m above the water before diving down toward the water while emitting a feeding buzz. Because bats were diving toward the water, it is possible the bats were using echolocation signals reflected off the smooth surface of the pond to enhance their ability to detect prey. Benefits of foraging over open water due to low-clutter echolocation calls most likely decrease as height of foraging increases.
There were trends in activity based on salinity of water despite there being no significant difference in abundance of insects across salinities of water. Overall activity and activity of 5 of the 7 species or groups were greater at freshwater sites, which also had the greatest species richness of bats. It is possible that activity tended to be greatest at freshwater sites because bats must drink water. Many insectivorous species of bats forage on insects that have an aquatic stage during their life cycle, and because the aquatic stage occurs in freshwater, that species could be more abundant over freshwater. Fukui et al. (2006) found an increase in activity as aquatic insects were emerging from streams. Brackish-water habitats had moderate amounts of activity, the lowest species richness of bats, and the greatest abundance of insects. Brazilian free-tailed bats were the only species to have less activity at brackish-water habitats. Unfortunately, there is so little research on activity over brackish water that it is difficult to deduce strong conclusions. Although saltwater sites tended to have the least activity of bats and the lowest abundance of insects, they did not have the lowest species richness of bats, indicating that saltwater habitats may be important for certain species of bats. Hoary bats and the eastern red bat-Seminole bat group did not have significant differences in activity based on salinity of water. Although it was not statistically significant, the eastern red bat-Seminole bat group was the only group that had more activity over saltwater habitats. Eastern red bats and hoary bats are migratory and are believed to migrate along the coast of South Carolina during autumn to spend winter in the southeastern United States (Menzel et al. 2003b; Johnson et al. 2011 ). It is difficult to ascertain why there are differences in activity over different salinities of water by certain species of bats, and unfortunately, there is a paucity of information on selection of wetland habitats based on salinity. Bats may be engaging in different kinds of behaviors over different salinities of water and certain habitats may provide better foraging areas than others. In a study of activity of Brazilian free-tailed bats and Yuma myotis (Myotis yumanensis) over saltwater and brackish-water habitats in California, it was determined that, although saltwater sites had a greater abundance of activity, brackish water was used more often for foraging (Brickley 2012) . Future studies that look at types of activity (i.e., commuting or foraging) could help expand our knowledge of how bats are using different habitats.
Effects of weather.-Environmental conditions appear to explain less variation in activity of bats than do characteristics of habitat, which supports our 4th prediction. The WEATHER model was not included in the best approximating model for overall activity or activity of 3 of the 7 species or groups.
Previous studies have documented that higher nighttime temperatures and lower wind speeds are associated with both increased abundance of insects and greater activity of bats (Erickson and West 2002; Ford et al. 2006; Cryan and Brown 2007; Johnson et al. 2011 ). Only evening bats had significantly greater activity as temperature increased. Both Brazilian freetailed bats and hoary bats had significantly more activity as temperature decreased. This association for hoary bats could be due to them being migratory and having increased activity during autumn when temperatures are lower than in summer (Johnson et al. 2011) . Brazilian free-tailed bats in the Southwest are migratory (Wilkins 1989 ), but it is believed that southeastern populations are residents instead of migrants (Carter 1962) .
Both Brazilian free-tailed bats and the big brown bat-silverhaired bat group had significantly less activity as humidity increased. Previous studies have shown that activity is negatively associated with increased humidity, which probably is due to sound attenuating more rapidly in conditions with higher humidity (Johnson et al. 2011; Snell-Rood 2012) . This more rapid attenuation of sound can make it difficult for bats to echolocate as efficiently.
Lunar illumination was significantly associated with activity of the Brazilian free-tailed bat, in that activity increased as lunar illumination increased. This is not in agreement with most previous studies, which have shown that activity of bats decreases as lunar illumination increases, presumably to evade predators (Erkert 1982; Cryan and Brown 2007) . Potential predators in South Carolina include barred (Strix varia) and great horned (Bubo virginianus) owls. Other studies have provided evidence that lower amounts of lunar illumination are associated with increased activity of bats (Brickley 2012) .
Implications for conservation.-Populations of bats are negatively affected by several factors, including loss of habitats, white-nose syndrome, and wind farms (Kunz et al. 2011) . These negative impacts are exacerbated by how slowly bats recover from population declines due to life-history constraints (Altringham 1996; Barclay and Harder 2003; Racey and Entwistle 2003) . Providing good habitats for bats is necessary for promoting population expansion by giving bats a greater probability of successfully raising young.
Habitat degradation and loss tends to affect foraging habitats more than roosting habitats, and many riparian areas have been converted to croplands or housing developments (Pierson 1998) . The Lower Coastal Plain in South Carolina is an area of rapid development and wetlands are frequently destroyed to provide room for anthropogenic structures. Considering how necessary wetlands are for bats, wetlands should be maintained. Because bats select wetlands with certain characteristics, simply preventing destruction of wetlands is not enough to promote use by bats. Our study indicates that some wetlands should be maintained devoid of vegetation.
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